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(a) -7aij-;vm*£m3i$i3iz'pte< t*> i o^-r-stf^i/^s-a-^ 

(B) 7;i/ftF»«> &^"f«BMfcttfflJ*#. 

(a) -7 31 ; - >vm%:3.m3imz'p&< i o^-rsif— 

(B) 7^tKJRM, 

(C) 7i;-MM, €:^#-rs«ffcttjl!H««- 

[ff*g3] (A) tf-;i/^=E7 -7-0 U IfS/^S^A/l/fi 

t<mz <t: y-jsats *is ti<o"e*<&»#^ i * tit 2 tcgaigc&^bttffij**. 
rit*^4] (a) &ft<D±mt>\ ^-KZk^j-v-cDm^wi^vjifrn. 

IiM5] (A) jfcdfrtfJKTCDXg: 

( 1 ) m*&M5 i?tiJim&lz £ y 5fcSBic^ n if — ^*m^ 

(2) tffi3Bm-&#©5fcS8An$*>€:, 7i 7 -7l/»£ *-t£gm««g|-r5 ; 
(c J: y if — /WRS-^"??**!! 1 ~4 © v^1**ij&* 1 mzmm<D^t 
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V h V^y >f -T«£L£S*¥^#^-4 (Mw) tm^^A (Mn) ©Jt 
(Mw/M n) 1. 8^©'fii-e$>^z:^ £#$t£-r£>ff3^1 ~9 © 

[fMll] (A) ^(D^-^M^CDW^^M^K 5 0 0 — 1 
0 0, 0 0 0<DmmiZ.3bZ>Z£.&mm£~?Z>m#iM.l~l 0©v>"f*i;fr l^lCfE 

[0 0 0 1 ] 
[0 0 0 2] 

(g/A^M^Ki^MatiTv^tf, r ti <£>J8 Site iff £> £ LT, 
»;&«u. =fA5^tt^c«^^fc«^l:«JS:#^.«i^:J^»Ie>tlT^^s. ^.cdj:^, 

lTtB£ £ m^eiC W 1" 5 b T # y !✓ > * * S/ K*© # 
Ux-f^*IM, sKU>fV^U>, sKU^*^x>, -3KU>f y^i^>. ^ 
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[0 0 0 3] 

«fc «T h o £ * "T § 7 3i y - ^/«BI«-ffc% £ ««-r S 3 £ T? & « „ 
[0 0 0 4] 

1) JE*T©2/&# : 

2 ) 3 : 

(a) 7 1 y - m ^ tc^ & < * i o^-rs^-^a-^, 

(B) T^t: Ksftft^*, 

3) (a) ifn^^e/v-©'; ^>yv^^;i/M^icd: 

4) (A) tf-;i/^^y v-©M^tt^^*;i/«^lcJ: Uig 

5) (A)- ^««jetT©xs : 

6 ) ±mmtm&m®> * y £ *i £ ? * y - ?vmm . 

[0 0 0 5] 
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- A r -OH ( 1 ) 
[0 0 0 6] 

^ #) 79 VfrW.- n- -/n tr;w 7* y^BM" vzfutfjv, 

7^y^-n-^f;K r^y;^^v^;K r*y/i/fifc 

-tert-^;i/, n-^>^;K 7*y;i>m 

- n -'V 3f .$//!/, 79 V )l>W.i/9 n^s^r 2/;K 7 9 V n 

-^Zf^-JV^ (*9) 79 V J^-n-* 9^)1. 7 9 V 2 — 

T-JV^isJl. 79 V ))/W. J — ^ 7 9 V KM^i/fr. 

) 79 V^mFTisJV. (^^) 7^UM7i-;K 79V)VmhJV 

^r;i/, y';n*'<>s?;i/, y;^- 2 h^ri/x^;u 

. (*9) 79 V h^rSsZ/^fr, (;*#) 7^'JAi-2-t Fn 

dp^ac^;!/, 79 V )\>W.— 2 — t: K n 3f tf;i/, U#) y?y;i/ 
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^;i/*^;k ^ ) 7 ^ 2 - h u 7Mn ^ f ;i/xf ;k 7 

woif^ #) 7* y^/Bft^-7/i/*n^^-^/, r*y/i/Bfcs? 
/\°-:7;i/;frn;*3 L ;i/;*^;w 7? wi-:7/i/:*-n 2 - 

5^;k ^f) u;i/^- 2-^°-7;i/^-d-5 ; ^;i/x^;k (*#)7*y;i/ 

Bfc- 2 Wt-^/l/^O^^Sz/l/X?-/!/*?© 7^ i ;;« ; E; - 7-; 

rtuzfn^uy. 7yffcif— y ^^©^yjR-gr^if— v- ; if — /i/ h y 
l*?i/>f>l, -^w^gg. v i/>f ^io^ ; 7;i/*;n^fMtJ f ^7;i/^r 

f®7i/>f ^ k*^ 7 v- ; 7 * y n - h y ;k * # * y n — h y h y 

;i/S-^b^;i/^7 ; 7^y;i^7^ K, ^^^y;P7^ F^©7 5 Kl£* 

yfx st-ftry^/, ry /br-H/n-A^jWtf&tis. . itie>tt, #sn*jsv\ 
) 7?y;i/^?£&, 7? y^fe^tf yjvmz^?. 

[0 0 0 7] 
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(Mw) (Mn) (Dit (Mw/Mn) &CoV>Tti 

U<'ttl. 4J^T. £ L<& 1. 3J£*TT?&S„ ^*^©*5fett, 

^l/^-^x-^a^^nvh^?^- (GPC) T?W)£1-& «fl9 

[0 0 0 8] 

7i/-n/fiS'j>3&< i:t l fit t4^-^*l^fto^licoVNTit#K: 

IHKtt&V^, 5 0 0~1 0 0 0 0 0 OD^fflfCfe £ <Z>#W£ L V^„ ft^Mtf 5 0 

oj^TT^Si:, if-;i/**^#©#3fe©#tt#»«SftK:< <, £fc> ioo 
o o ojk±t? flfc»;»v^#KJ*K:«:s. 

[0 0 0 9] 
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s *i & ^M-S-tis a>«te % < & £ v ^ 5 ros & fes. ^fe7U-7^*;H 
J; y «&»ft y <2#^*©M^### £>*i£ r u if > y ^ p% )im&&} t 

[0 0 10] 
[0011] 

„ ^i/'^;i/in±©*^^ , y >^^^*^c«j:s#ih^/^^^j@^y^•rv^fe^^)$^J«I^lS 

(D$^fi-&# (Mw/Mn#l . 1 — 1. 53S,g) tfffig>tlS £ £fe(C. =677 
- 1 WJ&ai© tt&^it IC J: o T ^* £ S fi tc n > h n - )V ~T $ r £: &X % Z> . 
[0 0 12] 
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[0 0 13] 

x-r-W — (J. Am. Chem. Soc. ), 1 9 9 4^, 116f, 7943 
(Macromolecules), 1 9 94^, 2 7|, 7228 HlCat 

Atom Transfer Radical Polymerization 
: ATRP) fc£f#2Mf b*l5o 
[0 0 14] 

M £ L T & £ <b £ L v ^ r<Z)M^i& 5 * ;i/M-&*£ tit fcfcM « 
Matyjaszewskib. • Jrzf • 7* Vft> • ij/i/ifV 

oc^-T - (J. Am. Chem. Soc. ) 1 9 9 5^ 117i, 56141 
. 7^Dtl/^a-;i/X (Macromolecules) 1 9 9 5^, 2 8i 
, 7 9 0 11, "9->fai>^ (Science) 1 9 9 6^ 2 7 2f, 8 6 61 
. WO 9 6/3 04 2 l^<&m, WO 9 7/1 8 2 4 7 -5§-£*fg3D& V^i S aw a 
m o t o Vi'D^l/^a-^X (Macromolecules) 199 5 

^ 28m. 1 7 2 1 e>*i£„ 

[0 0 15] 
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tilt. C 6 H 5 -CH 2 X, C 6 H 5 -C (H)(X) CH 3 , CgHg-C (X)(CH 3 
) 2 (5£#, CgH 5 « % -7 ai-J^mZm-ta Xte, MzMXitH^m^-r 
0 ) ; R X -C (H)(X) -C0 2 R 2 , R J -C (CH 3 )(X) -COgR 2 , R 1 - 
C (H)(X) -C (O) R 2 , R J -C (CH 3 )(X) -C (O) R 2 R 1 

^iR$C6~2 0©TU-;i/SX«^tJC7~2 O077MM5;St. X«, 

asR, Mmxtes?mzm-to ) ; r 1 -c 6 h 4 -so 2 x r 1 ^ *m 
^tS[i~2 ocdta^^*. ^t5c6~2 o<DTv-;vmxi*mmmi 

~2 O0DT^;i/^;i/«$:^-r= X&. JUfcXtt a ) l£#SMf 

[0 0 16] 

[0 0 17] 

(2) JCa*-r*3iS:^"f 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) =CH 2 (2) 

C (O) O- (x^^;i/K) , -C (O) - (>rhS) , Sfctto-, m-, p 



ffitEW 5 ? 1 1-3077931 



10 — 260195 



[0 0 18] 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (3) 
C^tfJ, R 3 . R 4 , R 5 , R 7 li±IBlC|^Dc R 8 «. lfi*^"^ -C (O) O- 
(X^fil/i) > ~C (O) - (^rM) , fcfctt, o-, m-, p-7x'l/ 

LTC (O) Oi6-»f>7ai-l/>^S:3t*r*i8Mltt'<& , rL/%3Si<, fl3:&*§#T** 
ottiK R 7 #tt&^-e&V>J§-&&, KSR-An^>*g^&mttft"r*fc 

aMc. R 8 i:UTtic (o) os, c (o) ^i-i/j'itfffilK 

[0 0 19] 

T — £ ^ -T £ a n y > ft * frfr — ;Wt^#J<£>JIW!I £ ¥ if 6 e> tf, 

0 -, m-, p-CH 2 =CH- (CH 2 ) n -CgH 4 -S0 2 X, 
o-, m-, p-CH 2 =CH- (CH 2 ) n ~ O - CgH 4 - S 0 2 X. 

(±IB©*^tC33V^T, X«m*> JUR, £fcte3?ift, n 0 ~ 2 0 

[0 0 2 0] 

(4) jc^-rnaSSrW-rs^o^^sn*. 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) CH r [S i (R 9 ) 2 _ b (Y) b 

01 .-Si (R 10 ) 3 _ a (Y) a (4) 
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(5£cfJ, R 3 R 4 , R 5 , R 6 > R 7 . Xfcfc_tfHfC|f!|D, R 9 > R 10 &. ^1**1*;^ 
II1~2 0<D7M^ ^Htgfc6~2 0tf>7U-;i/*, ^Uttfc 7 ~ 2 0 <D T 
7JV*)Vm. &t=.lZ (R' 3 SiO- (R' \$$<MWL 1~20©1 ffiffl^-fbTKi 

S^Utf/I/tfy^n^S/'lE&wU R 9 £fcteR 10 #2^J:MEl-£^, 

SfcatU Y^2MJ^±#«i-S^^ j etie>«l^-T*feoT ; foJ;<, MfcoT^ 
Tt)<fc^o ateO, 1, 2, £fctt3£, * fe, b & 0 , 1, £fcli2£^t\ 
mtt0~l 9CDfflRT?S>*. fc£U a + mb^ 1 X&&Z. 

^Stt^y^Sfe^s^fcAn^ffcrffci: bt«s e>&c. — «5£ (5) 

(R 10 ) 3 _ a (Y) a S i - [OS i (R 9 ) 2 _ b (Y) fa ] r CH r C (H) ( 
R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (5) 

(^cfi, R 3 R 4 , R 5 , R 7 ,R 8 , R 9 , R 10 , a, b , m, X. Yli±fBlC|SI 
[0 0 2 1] 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

nt$ci~ 2 o(DT)i>*;vm. mmme~2 o©yy-M, j^nti&7~2 o#>7 

5;i/^p;i/*, niii~2 0ffii|[) 

H 2 N- (CH 2 ) n ~OC (O) C (H) (R) (X) 

~2 0<DT)V*Jvm. M6~2O07'J-M> M7-2 0© 
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[0 0 2 2] 

at i ] 



[0 0 2 3] 

v;b^p;i/^ n it 1 ~ 2 o (D&m 

[0 0 2 4] 
[0 0 2 5] 
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[ft 2] 



04n,p- X CH 2 —C 6 H4— CH 2 X ( i - 1 ) 

CH 3 CH 3 
o.m,p- X CH 2 — CeKj— CH 2 — X ( i - 2 ) 

CHg CH 3 
o.m,p- X CH 2 — C6H4— CH 2 - — X ( i — 3 ) 

CH 3 CH 3 

H H 

I I 

X C (CH2) n — C X ( i - 4 ) 

C0 2 R CO2R 
CHs CHa 

X C (CH2) n — C X ( i - 5 ) 

CO2R CO2R 

H H 

I I 

X C (CH 2 )„— C X ( i - 6 ) 

COR COR 
CH 3 CH 3 

X C (CH2) n — C X ( i - 7 ) 

COR COR 



x CH2-C— CH 2 — X 

II 

o 



( i -8) 



X — CH C CH X 

I H I (i-9) 
CHs O CH 3 

CH 3 CH 3 

X — C C C X 

I II I 
CH 3 O CH 3 

C 6 H 5 C 6 H 5 

X — CH — (CH2) n — CH — X ( i - 1 1 ) 



( i -1 0) 



[0 0 2 6] 

~2 OOT^JVlrJimzm^-* nit. 0 ~ 2 0 amm^^-to ) ; 

1 3 aiSE^ 5 ! 2 1 1-3077931 
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[0 0 2 7] 
[ft 3] 

o o 
II II 

X — CH 2 -C— O— (CH 2 );rO— C— CH 2 — X ( i - 1 2 ) 



CH 3 O O CH 3 

I II II I 

X — CH— C— O— (CH 2 )jtO— C— CH — X ( i - 1 3 ) 



CH 3 O O CH 3 

I II II I 

x — c — c— o— (ch^o— c— c x (i-u) 

CHq CHo 



X CH 2 -C C CH 2 X (i -1 5) 

O O 

CHo CHo 

i 3 i 

X — CH — C C CH X ( i - 1 6 ) 

II II 

o o 

CHo CHo 

i i 

X— CH — C C CH X ( i - 1 7 ) 

I II II I 
CH 3 O O CH 3 

O O 
o.m.p- x — CH 2 -C— O— C 6 H 4 — O— C— CH 2 — X < 1 ~ 1 8 > 

CH 3 O O CH 3 
1 11 II I 3 , . , „ , 
o,m.p- x — CH— C— 0— C 6 H 4 — O— C— CH X .( i - 1 9 > 

CH 3 0 O CH 3 
o.m.p- X — C C— O— C 6 H 4 — O— C— C X ( i - 2 0 ) 

CH3 CH3 

cm*- x — S0 2 -C 6 H 4 -S0 2 — X ( i - 2 1 ) 



[0 0 2 8] 
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m^z>m&. «isc?stt fcffi&sfc&tc 2, 2' -iftru^^xop-eosi^in*. 1 
\sy hv ^\=3p-y-^^;i/ h (2-7$;xf^) y 

'jXh'J7i-;i/^7>f« (RuCl 2 (PPh 3 ) 3) feMIfcbT^i 

(FeCl 2 (PPh 3 ) 2 ) , 2i0->y^r;i/©^h'J7i-;i/^7 
>f (N i C 1 2 (P Ph 3 ) 2 ) , RZf. 2 ffi© — y TJV<D iZ* h U 

jfc*?^ (N i B r 2 (PB u 3 ) 2 ) t>, LtUaT*$)§ = 

[0 0 2 9] 

^fls*iS9ft?SiSC ; r-fe h ;* ^jm^jutr h y. ;p>f V7"f 

-7" h yykWrfflk ; % 9- J — ft** x#y-;K 7°daV-;k ^y^n^V-^ n 

-7*f;i/7;i/3-;k t e r t -yf;i/7;^-^f®7;i/3-wi ; r-fe 

;k B£0^;1/^cdx;*^;i,^?£$£ ; xf i/>*-7lf^- K -fu^uyji-tf 
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[0 0 3 0] 

(A) ^^^;i/M^-icj; y tr^;i/^fi^#£-£f&-r -sialic, i^fttcttt7i; 

[0 0 3 1] 

ggftftV^, : R#WlCtt&K:j*'<S. (A- a) ~ (A-b) OjimteZZmif 

(A- a) V ¥>?^i?*)vmi!;lz£V\f-)V&m&foZ'&&-?2>l£lz, HtS 
©kt— T-tt&iz. Tffi-«* (6) *T?*3ft*—3HF-(t*lC£-&tt 

CH 2 =C (R 11 ) -C 6 H 4 -OH (6) 
[0 O 3 2] 
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[0 0 3 3] 

(A-b) V #5 ZfRKL* Ml=r 

o 

[0 0 3 4] 

7x7 -;i/S#&/&lCj^#£&^«llrlC&, 7olJ -;i/*#jg^fc«T*#g| 

feUlC^A$tlS7oiy-;i/SOM^I^J: VmMT*2bZ>&frb (A-b) <Z):fr2fe 
[0 0 3 5] 

_fcBB-£j**£ (B) iC^tf-S^D^f lOTi-Stf-;i/^«^© 

HO-C 6 H 4 -R 12 -0"M + (7) 
HO-C 6 H 4 -R 12 -C (O) 0"M + (8) 

(5£f*J. R 12 «^^•*fe^ix-^;l/^S:^^TV^T ; bJ:V^^|S:l~2 0 
[0 0 3 6] 
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-LIB— «5£ (7) , (8) <D*3r*/7-*>l,*. *0)mMmzft LT&Stt-fb 

y;i^yifcM^;fr>£bTtey^?A>f;r:y> -*-h y ?A>f # y ?A-f 

[0 0 3 7] 

y^A*h3f^h\ Uf ^ Kv t h 'J ^ Ax h^pi/ K, *'J9iih 

3f*/h\ Uf^Axh^^K, tN'J ^A- t e r t h\ A'J^A- 
t e r t -^ , h^i/K^©^«T;i/ndri/F ; h U ^A, mM* V ?A, 

/VVT-y&mOTkmitWl ; n-^/l/U ^tfA, t e r t --fmV 5^?A, U 

; -r- h^*^;i/x^ i/>^y^ *^;i/S?:n^- u> hur^ 
>^©7Ky r ^ > ; try if ny >^©try s;>*fb^»^, 

o 

[0 0 3 8] 

±!E©t^i/7-t>i:bT4|i7> : EX'>AI%^T't6 0 3<D«-£, # 
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h l) *3^;w<y ^Vl/Ty^E — tfA/^^f F, h V ;* F-r^l/Ty ^E-i? A/n 
[0 0 3 9] 

; SMb^i/y, *nn*;i/A^©/An^>{b^b#i?yfc?^ ; 7-fe h> 
, ^f^xfMbx *^/i/>f y -f*fr>r Vym<D>r h y&mm ; :* # y -/i/ 

r t -y^;i/r;i/3-;i/^©r;i/=i-;i/^^; r-fe h- hu ;k yntfrtx: h 
;i/*t8i£ ; ^ 1/ F, ^"n tf 1^>*-3J<*- h^tf>;*j-3K*- 

[0 0 4 0] 

±&(Dfcfoft<Dm^fcm-^u>fyU£*'pte< i M-re^-^m-s- 

- 1 3 2 7 0 6 {C^^tlS «fc^ WX-\£V3i&'ik$im. ^bx-^by. E3 

ji-fb^iR, Mfct^i'y&ote^uFyitmzmimMfflizm^&jjm 

yfb*k ^feii^n>fy<fcx;i/^-;i/>ffc^#;$:^^J, iiMm&ftitL 
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^^©^^^tt (a) (b) mftz^n &m 

[0 0 4 1] 

Kit */l/h'J>E SUk 

[0 0 4 2] 
[0 0 4 3] 

^w^^bttsi^K:. ^ai^-zi/*^* ( (c) mft) zm&v 

Ttt, 7i;-M 3fS>W-;K 1/vOl/W -A/. T;i/^r;i/-7ai 

&E(D7 3lJ btlZ. (A) ( 
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[0 0 4 4] 
[0 0 4 5] 

ft'&ft 5: £ V X *g-& £ i±T ^ £ *l £ M^M^- &^tf7x;- ;i/^fl| & if 

urn. mM. mm. mmm^£t>^m^m^xmu^nx^^o 

[0 0 4 6] 
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„ atzMr^f-Ik A-^^yf, *u-, 

[0 0 4 7] 
[0 0 4 8] 

£ b T —8 « ic m v ^ e> *iT V % £ #8s-e/8Jg f S Z. £ tfitt £ U V v c 
[0 04 9] 

#*$-yK mm^a. &mj%mttn. ai^ie m§sajg« 

[0 0 5 0] 

. tjv^h F&it&mz^m't&mt&mf&mte. 3 km&iaz &&&&&&& 
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tt5 7i;-;i/TO«l:^x.So 

»c j: y , 71;- ;i/^fli <z> raaj&T & « as $ & aicits i^^ifts. 
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mm 

mm mm*? -Kmm&mj&ys. ^^-^no^M-t^y^j-^ 
(a) i-D(D^m^^yaij-jvm^m'r^^— fr&n&ft* (b 

[38ft HI fck 
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[SRg5#-&] 000000941 
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^S'J## (00 000 0 94 1] 

1. SCH^H 1 9 9 0*£ 8I27H 

ft ffi *EJff^Er&*l2»t»^:A3TB2#4# 
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